The human respiratory tract model (HRTM) adopted by ICRP in its Publication 66 accounts for the morphology and physiology of the respiratory tract. The characteristics of air drawn into the lungs and exhaled are greatly influenced by the morphology of the respiratory tract, which causes numerous changes in pressure, flow rate, direction and humidity as air moves into and out of the lungs. These characteristics are important to determine the fractional deposition. It is known that the morphology and physiology are influenced by environmental, occupational and economic conditions. The ICRP recommends, for a reliable evaluation of the regional deposition, the use of parameters from a local population wherever such information is available. The main purpose of this study is to verify the influence of using the morphology and physiology parameters representative of a sample of the Brazilian population on the deposition model of the ICRP Publication 66 model.
INTRODUCTION
The ICRP in its Publication 66 (1) presented a human respiratory tract model (HRTM) to calculate the fractional deposition of radioactivity in breathing air in each respiratory tract region of the exposed individuals. The HRTM is applied for adults (male and female), children of various ages and different ethnic groups. The model considers the respiratory tract into four anatomical regions: extrathoracic region (ET), bronchial region (BB), bronchiolar region (bb) and alveolar-interstitial region (AI). The morphology and physiology are critical elements in the model. The rate and volume of air inhaled determine the amounts of radioactive particles and gases that can be deposited in the respiratory tract. The characteristics of air drawn into the lungs and exhaled are greatly influenced by the morphology of the respiratory tract, which causes numerous changes in pressure, flow rate, direction and humidity as air moves into and out of the lungs. These characteristics are important to determine the fractional deposition. The ICRP Publication 66 presents deposition fractions in the respiratory tract regions calculated using parameters from the Caucasian man. It is known that the morphology and physiology are influenced by environmental, occupational and economic conditions. The ICRP recommends, for a reliable evaluation of the regional deposition, the use of parameters from a local population wherever such information is available. The main purpose of this study is to verify the influence of using the morphology and physiology parameters representative of a sample of the Brazilian population on the deposition model of the ICRP Publication 66 model. À1 )], the particle shape factor (w) and the particle density [r(g cm À3 )]. The particle thermodynamic diameter is given in terms of its aerodynamics diameter by a recursive equation. It was done using the following MACRO: The distributions for polydisperse aerosol with activity median aerodynamic diameters (AMADs) from 0.1 to 100 mm were considered for implementing the deposition model. The function 'DIST. LOGNORMAL' presented by EXCEL was utilised to calculate the cumulative probability of lognormal distribution, which is characterised, by AMAD and s g .
METHODS

Model's implementation
The cumulate proportion of aerosol activity associated with each diameter of the particle was obtained with 'DIST.LOGNORMAL'. The proportion of aerosol activity, p A , associated with the interval size of the aerodynamic aerosol, dd ae , was obtained using Equation 1:
where
represents the cumulate of aerosol activity associated with the j diameter.
The clearance model is a combination of compartments. The particle transport process competes with absorption into blood. A system of differential equations was used to describe the process. The system is composed of 14 equations representing the particle in an 'initial state' and 13 equations are used to represent the particle in a 'transformed state'. The 'bound state' was not implemented since the Publication 66 of ICRP considers the fraction of the material in the bound state equal to zero, f b ¼ 0.
The equations were solved by integration method and the solution is provided by the temporal exponential functions that give the fraction of the deposited material, which is absorbed into blood.
Application of Brazilian parameters
The morphometric parameters of Brazilian man applied in the model were obtained from the value of trachea diameter presented in mathematical model of Brazilian man (2) (d 0 = 1.5 cm) and the Weibel's equation (3) . The equation considers that diameters of the airways decrease by exponential function, as shown in Equation 2:
where, d z and d 0 are the diameters in z and 0 generations, respectively. The parameters of Brazilian respiratory physiology applied in the model were obtained from literature (4) (5) (6) . 2 show the results obtained in the implementation of the model for deposition of polydisperse aerosol. Figure 3 shows the comparison between the results obtained in the present study and those presented by ICRP (1) in Table F It can be observed from Figure 3 that the results obtained from the implementation of the deposition 
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model are in complete agreement with those from ICRP (1) . The result of the implementation of clearance model is presented in Figure 4 . It shows the cumulate fraction of inhaled activity deposited and absorbed into blood as a function of time after intake, which was obtained for each type of absorption.
After the deposition model and the clearance model were implemented, the morphological and the physiological parameters from Brazilian population were applied. The comparisons among the results from Brazilian and Caucasian parameters were performed. The differences in regional deposition are illustrated in Figures 5 and 6 , where the solid curves represent Brazilian deposition and dashed curves represent Caucasian deposition.
According to the absorption behaviour of the type of the material significant difference could be observed in the clearance model when Brazilian parameters were applied in the deposition model. For material type F, no significant difference was observed. For material type M and S difference >20% could be observed 50 d after intake in the cumulative activity absorbed into the blood (Figure 7 ). Figures 1-3 show that the EXCEL software is a good tool to implement the deposition and clearance model proposed by ICRP in its publication. Application of parameters from Brazilian population sample in the deposition model caused differences from 20 to 50% in fractional deposition. In ET 1 and ET 2 the fractional deposition were greater for Brazilian than Caucasian population, as well as, in the bronchial region (BB) for aerosol with AMAD <5 mm. The fractional depositions in AI and bb region were greater for the Caucasian than the Brazilian population. Probably because in the Brazilian model an increase in fractional deposition occurs in the ETs that causes a reduction in later regions.
CONCLUSIONS
The differences observed in the clearance model for material type M and S occur owing to difference in fractional deposition. For material type F, there are no significant differences, because the absorption process is very fast. But, for material with moderate and slow absorption process, the cumulative fractional activity absorbed into blood is larger in the . A comparison between the results obtained in this study (circles) and those presented by ICRP (1) in Table F .5 (lines). A. A. DOS REIS ET AL.
